Fluorescence and NMR studies of intramolecular stacking of mRNA cap-analogues.
Intramolecular stacking of a series of new synthesized dinucleotide mRNA cap analogues has been investigated in aqueous buffers by means of fluorescence and 1H-NMR at various pH and temperatures, and compared with that for 7-methylguanosine(5')ppp(5')guanosine (m7GpppG), as well as its hypermethylated derivative m(3)2,2,7GpppG. Thermodynamic parameters for intramolecular self-association stabilized by stacking were established by temperature-dependent fluorescence quenching, taking into account collisional deactivation of the excited states. Relative orientations of the stacked bases in the cap analogues were determined with the aid of a program GEOSHIFT (Stolarski et al., Biochim. Biophys. Acta (1996) 1293, 97), based on ring-current anisotropy. 1D-soft-TOCSY experiments were applied to extract the exact values of vicinal coupling constants, and hence to resolve solution conformation of the cap molecules. Stacking interaction has been discussed in detail in terms of the cap structural features, e.g., types of bases and length of the 5',5'-phosphate bridges, and regarding the interactions stabilizing intramolecular stacking.